Ab initio molecular dynamics of protonated water clusters by integrated multicenter molecular-orbital method.
To analyze large-scale cluster systems theoretically, we recently developed an "integrated multicenter molecular-orbital" (IMiC-MO) method. This method calculates the force of an entire system by dividing the system into small regions. We used the method to analyze the effect of cluster size and the process of hydrogen bond network (HBN) growth to form H(+)(H(2)O)(n) (n = 9, 17, and 33) clusters. Our simulations reveal that H(3)O(+) and water molecules in the first solvation shell function take an important role to grow the HBN. In addition, the number of hydrogen donors in each water molecule is strongly related to the shape of the HBN.